-/2 (1/1 WPI) - (C) WPI 7 DERWENT 
AN - 2002-687972 [74] 
AP - KR20020016841 20020327 
PR - KR20020016841 20020327 

TI - Semi-dry scrubber for removing nitrogen oxides 
IW - SEMI DRY SCRUB REMOVE NITROGEN 
IN - HONG J D; OK S B 
PA - (HONG-I) HONG J D 
- PN - KR2002034114 A 20020508 DW200274 B01D53/56 OOlpp 
ORD - 2002-05-08 
IC - B01D53/56 
FS - CPI 
DC - E36 J01 

AB - KR2002034114 NOVELTY - A semi-dry scrubber for removing nitrogen 

oxides removes nitrogen oxides at greater than 90% efficiency, by the 
use of simple and automatically operated equipment at relatively low 
temperatures of less than 150 deg. C. The dry scrubber is lower in 
investment cost than SCR (selective catalytic reduction) and SNCR 
(selective non-catalytic reduction) . 

- DETAILED DESCRIPTION - The system comprises an oxidizing reaction 
device, a reducing reaction device and a neutralizing reaction device, 
all of which are of semi-dry scrubber type and kept at 100-900 deg. C 
by using a burner. In the oxidizing reaction device, nitrogen 
oxide-containing gases are oxidized to nitrogen dioxide by feeding 
oxidizing agents, i.e. 03, NaC103 and NaC104 at a lower velocity than 
that of the duct. In the reducing reaction device, nitrogen dioxides 
are reduced to nitrogen gas by feeding Na2S reducing agent. In the 
neutralizing device, acidic gas of sulfur oxides and chlorine compound 
is neutralized by feeding neutralizing agents, i.e. NaOH, CaC03, CaO 
and Ca(OH)2. The neutralizing device includes a dust controller in 
addition to collect neutralized salt and reduced byproduct. 

- (Dwg.0/10) 
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^it^f. 

5L5tt -g- °d H*)<4M «4-i- ^3 5.°] 4. 

10 : ^ll^-g-^- 12 : -iVSMfl^H 14.24.34 : M&7) 16.26. 3G : ^-g-^H 18.28.38 : tf**7|Bj-oj 20 : *ll2'&-§- , & 
22 : SHiaflga. 30 : ^)3^-§-«- 32 : 40 : ^^7] 50 : W7]m 60 : ^ 70 : 5)5 

-s- «m«.B.# -m-8-*mm- ^ * Av-g.*)-fe »*site ^hh^ ^<s#^ o j 

iiZLS] ^ *)?]<>] ^i^SH-CNOx )2) NO. N0 2 . N0 3 . N ,.0. NvO, . N 2 0 3 2l 7 

#o] I^*! t£ cfl?| ^oqxi ^#51^ 3-8: NO. NO. . N 2 6°U, NO-tr 7]*1| 

3. =L S-*fl?> s)x| ^0.14, cj)7] ^<HM N0 2 5. ^7)- -fr^ 7|*fl°l<}. a|-efA| ojt*aj 0.3. ^tj o,^^.^ 

NOxBt NOS+ N0 2 # ^-^SM. NOxfe 25-10ppm ^ie] *£<HH 'sM|3 3? 4]sV ?)«A|<g-g- fr?*Aj*] S 

aH.£-£ ^^141 SlSVS. »<Hn^ s|-?H) HiSj 15-30%^ cfl7) ^-o\]a] ^ 

°\ «<H^ 5J°mJI «rcf. ^is+ ^ °|^#^-& AjjEflTfl 7H7J- &c4<H)Ai a|) sg^o] #^o|.x|oV ^ o^o] 

^-9- ^-cHS. q-'S^t-i- o|A|7)) *}±%.5_ 7 \ ^J?- «}EflB|oV, 2if r ^ ^#a o , o|Aj. ^Aijq. 

£E*K N0x7)- ijAkB). ^ u ^o S .^^.^ A^ajo) ^6^0.5. -f-tl-i- <y 7H , cHe]^ o. 

Sl Afl^^l f-SI-Tj -§-£] ^-A] o]^) AJ2|^ jqs))7f oflAj-SjBj, 7||^- ^^Aj-oJ ^1 tg S\ JO. SiCf. 

NOX"^ o|-^^4 A+oj^. ^oj^ f- Jl^^oqA^ ^A^ol SH, o|* ^74.^ *^S] 

7l#S "y-S-^oK S^^ri ^^^)» SCR(Selective Catalystic Reduction) 7) ^o] A).^-£)of <3^-s]ui 
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•§-$4. # SCR(Selective Catalystic Reduction SNCRCSelective Non-Catalystic Reduction)^. 

SCR(^d^2j ion ^-j)^ ^^7fi«H) oj.a.qol- £^ iLi(UREA) -§--§- ^°J*kIL. #°H^-§- *aM*|fc ^^oj ^ 
■8-o.a. a^fl-** )*f 93. ^-^sm HSMtl&h 

a 7]^oj S NCR( ©*»1i)-8- "St- n£ "J-g-lHM- ^ £7 f xj^s] fldioor *£?)# 

°l*sf°l °^M°K f-fr tIM^ £-£.#] &±-&St9-%- *1#A|?jcf. 

SCR W 21-8-a) ^Al-goflAi «H#sl-b gii>3|-#o| n||*7>io| fl-aqoK - ^aq 7 j. ^.ojHi^c 

^■§-°l tMM* 332-5=^ 550~750'C°U, #°BiS. fl**. HL^ *fl<LE r <>| E(Zeolite)7f Aj.-g.5lj1 £ 

^S.ofl 4# 4^ ^nfl ^-8- -S-Sfe *i?I£fe *B>#<Pd> **a| 3?** ±nj|fe 175-290-CoflAi N 

Ox ««««-o] V 2 O 0 -FiO 2 7|]<i2) 5^+3*-§-£ 260-450^. *|AaWH(Zeolite>;l| ^oJIfe 3 oJaJ 

-§- ^A) *?15]H ^.Q. o]Aj-oj oJ £ q ofS - 7 | BJ T-Mfloll^i NO* ^A|go£^ NOx^ ^ o) a 7 (.£ji=. 

SEft. ^7] SCR -I- o)-g-?v «4i4Vai-# ^i^A|^Efl o. s] »^z\2.*l flj2.qo). ^a}-^ ^^. 7 | -i-js.*) -la. ) 

2} flaiMov ^oj nH«=9-*1(*^t!- ^ fl7| sCR*oH^|7> ^i^ji. <a#*j o. i NOx# " ^ 

S-ME1% A]^^2f ^-^^J 2:^A]i.^3j. £-a. tf-.^.^- *|-S)7}- ^£.?V °}cK 

'Witl ^ -9-°J*.S.Aife 2) ^ (Poisoning). °^^ 0 ' (Masking). S^K Thermal effect) f-°] 21 q. 

A 1 ^-^sj-l-=r *1-8--S-3i*l -S-7|#^ o)fr|*v f-^-g. d| a] ^TitJ- ^ $-§. ^o,,^ i n|)1 . ^ 

7l^o.S. :44A|9|ot«|.fe-t}g4|-ol Sl^f. 

S)JI. ^£ 4u$<H ^^^Sl ^7f 7j.i5j.74l s)<H ^dH 7>^ji2.7|| ?Jcf. <U*VZ\ 760V o|^o)| ic 

#=J^ ^il^l ^1^1*1 ^-cfl ^l^s] Ji jl£;o\\ a-] o.e}| ^^^s. i^^A o v 0 | AjgH^icf. ^<af ^-o. ^^=.0. SCR ^ D)) ^ 
^^ofl ^x). f^^, HCL SOx ^M^^l* -a*l*fc«f #°H^ ^«g-§- ^-^Ai Bflisfloi; sj.^. 4-^^.o| 5-tcr. 

& S-^^r £ *1| 3 -a- Sfl^Sr 7 ) ^t!" 5!^aK ^ m.zie.2. 7] ^ o.^ u |^.o| .7^4^A-|S. ^ 

^aj.jj.^.4 ^|^Jl-|-€- -f^r^al. «H#7 r >;£) ^-£^1) <g*j=-§- fl-^ S^o.q, afl^l- ^^4^1 S^fe ^}^>o.5 U 4; a).^ 
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t"L>^: -JM'**!** ^-cHM ^SKr afl^j-^ ^2} Jg-tJ-s^. ^iS^tfs) g't^HI ^^-a] ? ]^- f.^.g.-c}. 

zj-z|s] ai-^cfovc}. fss. SlSi'r^* ej -galshfe- 

a^71 ^zj-al SV-g-^^ ^-U « «i-g-^°J ^3fr|tH(SEMI DRY SCRUBBER)*?] 3* *3(17||S) ^<H) 

7j-^)o.s. «cf. 

#7) ^Z|21 «I-§-^<tH]Al£>] a_V ^ 150-450TC ^^^0) 74 -g- s.^o S *j. c |.. 
A o v 7] -a-SMfc-g-^^HM AV^ofl ^-av^ 3 7|-*M •jV-g.Aj.g. ^o|^ Sj-g. ^Og_ ^cf 

^7] A^riV^cj-o)) ^-ojs)^- -t}£M)£r 0 :i ,NaCI0 2 , NaCI0 3 .NaCIO, ^ °l Sfi-K] s)-§- 

A J-7| ^av-g-^ofl ^• < a=lfe- «-€*flb Na 2 S 3! <Ha*i~§-ol #^°J ?!-§• ^> 

^7) f^wV-g-^cH] ^.°j5|fe ^Q*t}±r NaOH. CaC0 3 , CaO. Ca(OH) 2 S ^2K l -§-°l ^-g- o|>_ s^oj 5} 

^ NjS. *HH?lfe- ft*}*}**?^- a o v 7 ] ^Ml-^-g-^^H «H#7|-^ sJ-av^-. <*^# 

5fe -S- tt-flsl »J^H«| -g-=85E.o]c>. 

IW] ot€- ^it}^-^(NOx) N^* , a* ^-8-^ *l|7i#s) (PILOT TEST)!- ^^--g- 
(l)^^^l-? 
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^i-tl-SH- *I]7H#*I(5.1 1SET 
<S^|-^ €-^7] 1SET 

NaC10 2 . NaC10 3 . H 2 SOa . N a<! S , NaOH 

£2 H)*) £4<HH*f *W. S^A 1 -Hl^lKSEMI DRY SCRUBBER) 27)(20)(30). ^sf-i- a]^ (BAG FILTER) 
(40)-§- *1] ifsM £"34 *M -tVSj-^lfe Sl-g-^o) f Ji^e^ u|)<a7fi7> hH#S]-& HU^ofl 33 At-s). 

11 *«H#*J» •S^SW ^Hl- ^--a«fJl(^ tfiM 5i°>). t>*^ *£xr 10~25%S1 NaC!0 2 

SKI"* ^^(2nU!/^) *7>Sj-:a. £€*H 5~15%a) Na , S. f^afl^ ^ 10% NaOH -§-^°] s]£^- *W 

=LB]JL, CO. CO.. NO. NOj # -S-^th ^ SItt 7|7|# -J) 3]Ei ^ ^.^^p- ^ Hfl7)7|-^ <£l<y^- ^-oj] Z^-2| ^*J- ^ 

-^Hl"!!*! S-^sj NOxSj U-^^^-S- ^-#cf. 

r «H#7)-^^ : 120.000Nm 1 /hr 
I -SrS. : 250^ 
u NOx : 1600ppm 



A cMs+ ^-e-i^^I -fl-e-] ***** ^d^sM ^?|iti ^-^sl-S-O^. -g- tt«S* *j-§-^ ^ %!^r ^av 
i^JH S £3*1 HI f-Sl ^1^^ 2005^ 1*! 1°J <>1* 3? «7)| Al^S)^ a]^^. «q l50-950ppmoIM1 30-600pp 

H<H| 3-8-^7) sjisH ofeflsf 3)3 a.<ae^ a)-§-s|-cd ^jri-jr. n|]io*. 30$ »H#^ SEfe- **n L <HM 

#^7|^. ^-$«H n}-^ -tl-Sl-^ll- S^SW NO?V ^-frA) ^a))^ o ol ^. ^^HS. ^.^Ef 



(4)^ 

s] NOxS) 15ppm 0 J ^-°J«l-«^. 

2NO+NaC10 2 + H 2 SO, _ 2N0 2 + NaCl (I) 

2N0 2 + Na z S_2NaN0 3 + 1/2N 2 + S i 

2N0 2 + 2Na,S +HvO_N,+ 2Na,S0,, I © 

2N0 2 +Na-jS + 0 2 _N 2 + 2Na 2 5^03-" 
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Na-^S.Os + 2NaOH + 0* _2Na>S04 + H,0 <3> 



st-c+. aj-ol^-e E |liEo|]A^ *}e] ^^-§- ijcfl 30m'/minS. *|-JL, l:fci+Sl-l- A]7\*fr*\°\ S.S. u HH""T l0 fl A 1 E fl 

^1^1 tWlS] «£-§-^£7f fco. n.3. ^eofl ^aq« -f-^SH 3£ *f*tt7]- -Hi 



1> v 7| 3W^-£ Efl^B ^a}. £o| HH#^^^2l "Sr^n ^--g- ^-f(lOOTC) Jfll^r IMS* £*d$S-2. ^£2] nfl^ 

(*MHI2) 

£1 U|*| £.3<H) Ih^-Sr ^-^-S- ufl-i'S)^ Si**** ^SM^f ■*!:■§■ *1*H 0 lt}i^ii 

Aj-^.A]?l7) 2}?!: afllSt-§-*(10)3*. ^^l <4^^-g-^'Sof a-) o| a)-^^ ^ ^afls. o]*«|.oj N 2 S *^ A I 

*2«-8-tf(20)Sh «7l afl2«i-§->iMH bH#7)-^ ^2} ^tlrSj-l-. <S is^*^ t>7f^# ^sM^lfe- ^3*-8-<8- 

(30)0.5. ^SJfe SM^f. 

£4ofl 3EAltb «>4 ^7] f> ^Jr-g-^'EHH ufife <* 3> «-«J^S"§"§- ^ ^J^7l( 

40)# cH 5J 0 1^K ^^7|(40)fe ^4°fl sj^ fl^'l. ^7)ajo] ^^17] % ^^-§- o] 

-g-<£ ?J^l7| 5i-S- W^£^"J«H, ^d^lJL •§••§- tfiM*M 44a) aJ-^-^-(io)(20)(30)2^ s^o)] •* 

^7) 7) (40 )£.-¥• El >4-2.^r ^S)-7^^ ufl 7] « (50) oil 21*M ^ej(60)-§- f-s|-aj cfl7|^°..£. » 0 «-#^cK 
^7] a|ltt-g-SKlO), 7fl2 «>••§- ^"(20) ?J *q3«-8-tf(30)<>| 4*t f-°dS)fe -g-^-gr n|e| fla«H|*J 



^. ilofl a|.sj. ^-o), ^|l«i-g-lh(10)<H] ^g-^s)^ ^-5«-a. a]^a^ ji^v ^v E) j^ ^^-f u|jr^ ^-^ t> 

sj-thi- ^--ysH A >«-7fl^3(i2)^*l -i-oil -8-*H^?i #«q -^°17| ^.o|s^£^- fvai-^^3(i2)«t| 

H«V7|(14)7> 4i*lS)<H jftji, Aj-7] -tV^-^]^3(12)2j sl-^AS.fe avs^i ^-oj.^. 7fliaV 10 )oi) 
3H(lG)7f n ==^n(i6)S.^-El ^-^S]fe ^^-8-^-& ^1 1 10)2) tf^<H| a-| <y-^-^7) ef 

°J(18)2] s^sfl uti^-s -g-AV^cf. 



£2°fl «>4 ^01, ^2 «!■-§■ ^-(20) °1| ^^-sl-b ««xg -g- o -!>-8- 4^°iM1 -S-Eflaj ^-£7> »\m*\ 

S€=Hl«- T 1 -^^ «- j a^)^H(22)o)l^ *6fl^^ ^**Ffecfl.'*«»t|# ^-o|7l -g-ols^s- t\\ 6J3(22) 
oflfe JEBV7)(24)7> -a^lS)^ o^ji, >^ 7 ) $^^6ij H(1 2)fi} jfioit ^.om a a(2*-8-«fl-(10)<H| ^ 

?^ = (26)7f -as|sl<H Sio.nl, n 3-3-JgH.(26).3.YiM ^slfe ««^-8-«J|^ ^2«lr-S-^-(20)2l 4-%«^l *1 *^*?| 
£^(28)21 <a-%-g-7H 2J*() 1^3. S-Aj-^lcK 



£.3<HI £a|*V ays]. ^-o|, ^3«V-§-^-(30)^l -g-g-slfe- ^^^i] -g-^-g- *]&°**\ ^ <$qq *&7} ^ 
^'flaW fsy7)|^3(32)ofl^ #ofl -g-^^l^ T^^fl* -N-017) ^-o|5).£.s. ^^^|^a(32) 

oflfe 3aV7l(34)7F liAlSM Sli. A o V 7] ^^-^1^3(32)21 sy^-o.^^- f^afl -g-oJj^- ^|3^-§-^(30)^) ^^5^ * 
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5« = <36)n SI^b}. =L ^^ = (36)S^-EJ #5S|fe #5Ml-g-°J>£ ^3^^(30)21 ^o))^ °H^7) 



=H|1 ^-§-^-(10)0(1^ ol^oj^ji -y-^Aj^HlA^ S}-*>o4.S.* i£8H <§-§■ o]^sf-b ^-^o)|A-l cf^o) 
°l ^ii^-i-Sj ullf^A) ^-ttVs)^. «H#-g-£.fe 200~450r av^^om^ -f-oj*^ o.^. -^g^ 4* 

2N0 + NaC10 2 — 2N0 2 + NaCl 
3N0 + NaClOa — 3N0 2 + NaCl 
4N0 + NaC10 2 — 4N0 2 + NaCl 7\ ^)cf. 

«^ H J-g-^-^-& ^12wV-§-^-(20)«>I|a-1 o|^.ojx|ji, AJ.7] BV-l-AioilAi av^ € °] -tpSj- ^ rfc.( MO , ) ^(70)f -f-SH H 

2***(20)o_s. o|^s]^, ««4M N0 2 7V^-a^s) #»^7ijn^!'N,a «nic|." 

-§-*f 

2NO2 + Na 2 S — 2NaN0 3 + l/2Nv + S 
2N0 2 + 2Na 2 S +H 2 0 — N 2 + 2Na 2 SO« 
2N0 2 +Na 2 S + 0 2 — N 2 + 2Na 2 Sv0 2 7} ^cf. 

f^-§-*3£- ^3«*«(30H*i °I^-<H*U. W *«S!~8-S=a<HH »H*sl^ S. Na-.SO, Na..S,0, 2 * 

a.^ jsojs^H, S q 4 7} q S( 70)» *SM aH3*V-8-tf<30)o.i °|f- ^ Na ., S o\ Na'..S,0,2 $1 

^■as.<H| %<4#*(SOx)-g- ^A)- 7 j7| NaOH. Ca(OH),* °l-g-5M **Mt!^ a> 7 | -V«)- -§-■=■*<>« 

Na 2 S 2 0 3 + 2 NaOH + 0 2 — 2Na , Sd + H 2 0 
H 2 S0« + 2NaOH — 2Na 2 S0 4 + H-. 0 
H 2 S0< +Ca(OH) 2 — CaSO. +2H 2 0 



«^!7|(40>fc *HfiE). *M#€-. E.P f-g- ^-g-^ ^ SlJl. ^1.2.3«Jr^(10)(20)(30)o))Ai ^-ajhj- oj^av Mt 
- ^^^7] W ^*M3. aH7l!a(50)^ «H4tiJL* * iMJs^ b|7^» ^^*| 5.*J^J! 2"" 

3?V-§-^(10)(20)(30) ^ 3S!7|(40)°fM ^^Slfe^^-i- Ji>S-^7l «H7|^)o|ji, ±*S>(60)-gr $) SL 

s. o|H S^el^Jl \f «H#71-a^. Aj-^. o)Aj-2l 51 n]a=o) .£.<*l-lJ-g- £^5(-01 0(0.05. ol# rfl7|f^oJ| 

^<+Al?]7| 5J«H. ^. ^ej(60)2| ^^-ofl ^A]SfO^ U fl#7^# #^^7| 
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5.1 : ^HMM <3^>M iMJMfe MOx 



Si 2*4. 



J ^ & |^ ^ HiNOxi 




* '1 -1 
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^(SCR)^ 58+ tfS.M°MI sit!- 2*K2.<2°1 U-Ssqq-. * «»8«HMfe 2*K2.<g°l ***N Si, <4e« jE.sf £ 

S.2 : SCR 21- -S-^^sl alJES. 



* * 


SCR 








i NO -> 2>»fc > M) -> t «J 






'*r alvJSKKSCReJ 503- J 
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• 3in«1 54*1 «M 
*■ oV* 






-iO - 90 
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* 4- 




JOOH, 




1 "I v. 
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^3 0.3- 21* ^*L V # D H» *l-8-sf*l 4-8-°fl «4€- 2.7] -f-xj-u] -§--&- * ^ 51 i, ^ 

(57) Tjx^l 

3^-*J- 1. 

* *\]7jZY^ =a-*i. 
^^■*o V 2. 

^|1^<H1 5l«H^1. 

a 0 v 7 | z|^<i) «V-§-^^n)-nl- ^ ^!^r^# 3 ^a|^ ^^SLS. t}±= V^SLS. Sit^ft ^M*)-rr 

4. 

av 7 | z|z|al BV-g-^^^ s.^^ av^-ej-o) hv^a] ^a e ^(SEMI DRY SCRUBBER )°J .2.5. ^ .^a) 0.5. 

^^•*o V 5. 

Aj-7| tv-g-^^* ^«4fil tV-g-^-°J IV^a] ^He1iH«H| Stht!- ^-^^-5. sffe O.S. ^rh^^-f-* 1171 
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$?tf 6. 

*l|l%>- ^3*«H1 SiH-M. 

A cM -SWtt*^* Si A iS}f ^Qe] «D7|^ecH] 2fsM ejetflsj -fr^iicf ^e]7)| GjEifli 

# 3* ^ •£-.£. s>fe £^ |±t^ft *»^*J-fe ^*1. 

3^8-7. 

av 7 | 2^2} «V^^o))Ais) aV-g-^i^ 1 00-900 1: ^4)°] 5j-§- ^ °.5L *Vfe Jlijos. H iik5}"§-§- ^^5^ 
^T 1 * 8. 

-1M t.Vil-'LV-g-'r'Efoll^ WW Ht*M 53* ^=8 *f*r 5.S ti^gD-** tl- 

te =9-*!. 

9. 

1M -a-Sj-tiVo.-ia.ofl -f-ojE)^ ttSj-'Hlfe Qa. NaClOa . NaClOa ,NaC10< §J ^3e}-S) o| ^o. -.^ - sj-^o] ^jfe 
°..£. *Vfe £.3. ^i-iVS}-i-& a^Sife- =3-*l. 

II?* 10. 

^Il* JEfe *fl3'*M! S2«>H. 
*8l* 2fe ^)3^oj) s^oW. 

A o v 7| ^Sj-'tf-fHr'EH) ^Usjfe ^SMIfe NaOH. CaCOa . CaO. CaCOHh ?4q<>| ■>]!= 3!* 

#3 .2.3. 3*1.2.3 H aflTjStfe =9-*|. 

12. 

zj-zfsj aj-g- ^^ofl^s] fhg-fr£7| 100- 150101*1-11 «HM* «H7l7}-^2l tf-g^l^S- 
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